


ago a.ll the butterﬁxes that.v:
very few in number—the :

presumably Ohgocene beds, have espedially interested me. . Two.
of thesel owe. io’tlie kmd commumcatlon f fnends- the others have.

specles. " The last repre-"»- e

an, Tertla.nes by thre
? ’b./fheznoe and is of es-

' P
early exfmct type, the subfamlfy

(the rince. “also by & ca.terplllar plesumed to belong here), and-
»the subfamﬂy Papzhomme thh a smgle ember in the beds at Alx, ,‘

kphalmw ‘are, with. one exceptmn closely alhed and three of them ":‘ i
* are‘ more nearly related fo one another than to any living type. The .. =

ahts of the warmer parts of the Old World The Pierid, however,
h “i8 as close to our ordinary cabbage butterﬂy (1mported from Europe,
~"but with other Qpe(,les of the same genus alkeady existing here) as it -

- 1sto anything found in warmer climates, while the speues Jbelonging '
to that aberrant group, the Liby _/themw is dpecially curious, as it re-
' sembles least of all the American species of fhe subfamily, and most
of all one that occurs in western Africs. the general aspect, there-
fore, of the Florissant butterfly fauna is d]itmctly qubtropmal and
. /7 American, while the Tertiary butterﬂy faunk of Europe is derived in
- ;’: the first place’ from the East Indies, in the econd from subtroplcal
- /. America and in the third from home, - :

. 18ee’'my Foasxl Butterﬂnes, Mem. Am. Assoc., Adv. Sci., I, 187.).
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imilar in

ructure

and Lye

¥ cofﬁe“
referred to the Ohﬂ'ocene Rott
to the Middle \Ixocene e

"’ {Genera still Ji

CLASSIFILD LIbT OF h\'O“

'I th two lower fa.mxhes, Hesperzdte 'md Pa]ulwnulm

‘the other pairs, being normally de-

, c;b.'s.y’fﬁea 11':,-:! of fossil butterflies.

ving are jtalicised.)

eloped.”. Tn thé Lyeénide (including in this the subfamilies L no-
‘ mw) they aré atrophied in the male to a greater or -
‘w1th the loss of the termmal a.rmature w'l‘ule still pufect '

‘a.rkmq the up\mrd prowre ssion of forms, were alre(ulv
, Ve must, therefore look for the proofs exther of gr mt

l< ObeL BUTT ERFLIEb.

'p to tLe prusent tlme \Vlth the ]ocahtles from -
974 the Eugopean beds, Aix is the oldest and is
to the Lower \hocene, aud Radoboj

" Tribe, |  Genua - Species. Locality.
...... R ; Neorinopis .. .. Sepulta (Boisduval) ..  Aix.
" | Lethites ... ! Ra:yneéil Seudder....." Aix.
4 [Satyrites ....| Incertns ]’Murhn tla.x~
) e i) ..., LoAix]
i Vaoessidi.. ] Eugonia . ... Atma(IIPer) ¥ Radohaj,
1 Prodryns ...} Persephone Sendder. © Florissant.
Jupiteria + ChavonScudder ...... Florissaat.
Lithopsyebe. .. Styx Scudder ....... Florissunt,
Nymphalit>s .| Obsenmim Sendder. .. Florissant.
i : Apanthesig ...’ Teuce Scudder... .... Florissant.
Libytheine.”,..|...c.ooeiei... Profibythea , ; Vazabunda Seudder. . Florissant.
: Rhodoceri(h Mylothrites. .. Pluto (Ifeer).......... Radoboj.
Coliates ... ... Proserpina Scudder .. Aix.
Pieridi......{ Stolopsyche ‘ Li-bytheoides Scudder’ Florissaut.
T o Bontia ........ Frey vl dleery. . .... Raduboj,
jl’apmb'nl'u,s“'.;’.(l"ummuidi.. Thaites.. ;aninizmz\ (eer)....0 Aix. -
Hesperidi, .. .’l‘h:mmites | Vel iHoydon)...... ‘ Raott.
Pamplibidi .} Pamphilites .. 4 Alnllm Scudder, ..., : Aix.
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from the middle branch of the median. ~The internil ’nervule can not :
* . be determined. { '
2% The abdomen is full, with the third and fourth joints longcst the
whole nearly twice as long, and in. the middle fully as broad as the
) thmax. :

. PRODRYAS ‘PERSEPHONE.
(Pl LIL Figs. 110.)

_ P:odr Jas persephone Scudd Bull. U. 8. Geol Survey Terr vol 4,
' pp. 524-326 (1378).

, The single %pecnnen found is m a wonderful state of preservation,
‘the wings expanded as if in readiness for the cabinet and abaulutel)
pexfect with the exception of the tail of the right hind wing. The
thorax and abdomen are perfect]y pre~erved but indications only of
the legs are seen beneath the wings. The head is twisted so as to
- throw both antennz upon one side and to exhibit the palpi bhetter
- thau would otherwise be the case. The fongue is doubtless preserved,
but the danger of injuring the palpi prevents me from chipping the
stone to find it. . The antenns are nearly perfect, but the stalk is
“covered with a thin film of stone, which will not scale, and thus con-
. ceals the joints,  The markings of the wings ave perfectly preserved,
but on the costal area of the ‘hind win gs are partially concealed Ly
the overlappmg of the fore wings." In almost all the darker paris -
of the wings the form of the sm]ee even can be determined under
- the microscope (Pl LI, Figs. 5-9). This I was unabie to do in any
of the European fossil blltté‘rﬁlt‘s although in some of them the
points where they were inserted could be seen; nor have I been able
to Safl@fd('t()l‘lly determine their form on any of the other species
hexe described.
; The wings are rather dmk brown, deepemnrr in tinf on the front
“wings tow. ard the extreme hase and alonq the immediate costal edze,
R «mlamcnted with pale markings, which were probably bright colored
inlife, - Fore wings with a mesial. tlal’h\ erse, shfrhtl\‘ arcuate band,
exfuldmg across the wing at right angjes to the costal bor der, just
f’uhng to reach cither margin, divided, by every nervule, its inner
“margin contiriuous and nearly straight. ‘its outer strongly crenulate,
~being gently convex in the discoidal cell (more below than above),
- plrongly convex in the lower median and submedio-internal inter-
7 spaces, and strongly sinuous in the medjo-submedian interspace: its
" upper extremity is before the middle of the wing, and incloses in its
~middle the base of the first superior sulie nsfal nervule; its onter horder
is bent inward below the cell, exactly tol the Jast rh\ arication of the
-median nervure, and it reaches the analarea of the wing two-thirds
the distance from the hase. A row of five uncqual pale spots crosses
the wing in a straight line, extending f r?m the lower outer angle to
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stal mit gm a,t
e appromm wted in the bllbeatl]. interspaces; the, fifth and
gash is I the ‘middle;of the upper median interspace, but nearer
the mtddle 1 h;m'“" li6 bpper, ‘median nervule; it is broadly ovate and
bhquely ‘placed,. ‘subparallel to the mesial band, its broader extrem-
o3 . the lower of the subcosgul spots, before the middlc of the
subco»tal interspace, is.oboyate; still more oblique, pointing’

Ielg

thl aid equal, ,mc., alf as large as the la,ttex- twioe as long as
, roundsd subqu:x..h'ate ‘each ‘occupying mearly. the bregudth-
of th“subcosta interspaces next shcceeding; the upper two appear
& single”spot;. ning ‘scarvcely divided bv the intervening third
eriotr subwatal nervule, Stxll}uparer the oufer margin uf the
mg, and parallel to the Tow of spots just mentioned, are two sub-
equat, roun&ed obnmte qpots, slmhtly broader than long, the upper
a li ttle the Jarger, together occupying the. entire bre‘ulth of the sub-
han interspace, removed ‘h} less than twice their width from
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g§rker than the ground-color.-

yery Lu-ge pale spot occupyiug the entire upper
ol of'theavmg reachmﬂ' f éum the outer margin nearly half-
hase, ahd from ‘the cmml margin to the upper mediun
Aty basal margin is convex in the subeosto-median inter-
© dpa ,followmo what wou‘d perhaps natuvally be the outer limits of
the ‘cell, while on ‘either side of the Jowest subcostal nervule the spot
1§ geparated from’ the outer margin of the wing by a narrow dark
Iging. -On the wretruhr border which faces the median nervure,
pal spot ‘emits: three long, more or less sinuous tongues of pale

[v3

margin -itself, which éxtends: only’ to the elongated uppr mediun
nervule, ‘the breadth of the spot being ‘less toward the margin than
in the middle of the wing; a second, subpdrallel to the outer border,

or. le»s‘bwken into transverse spots, extending to the inner mar win,

space’s width from the outer niarging bevond the submedian it is
\}'er) faint, and above it the spot is broader; the third, slightly nar-
rower, %uhpa.ralld to the second, but rauning more nearly at right
ungles to tho nervules, extends in'a \lwhth sliudus course across
edmu mtersp'u,e‘% ouly, tapertng apically.  Inadditiontothese
thme is a series of submarginal pe ale dotsin the lower half
: , one in “the nar row (uppor median) wnd two in each of

“the bm,uler mtersp‘\"c% besides a lavger voundish or subtransverse
da.rL spob ‘despening centrally in color, in the medio-submedian in-
)by aan tha submw 'unl ~p.\le dots and the middle tongue

P N

Wo thu'('l: the dxst&mw from the baae% four of..

‘thhe uppar of the subcosto- me.han spots to be mentivned, and
onl ahgﬂe smmllgr thau the medfan spot. . The three spots above .

viously mentlgned the fringe of the wing ap-

‘\.‘vely narrow; nv(u'ly straight stripe or hno along the:

and therefore arcnate, as well as slightly sinuous, subequal, more -

aurl dhl’mxt beyond the middle median nerv ule about half an nter- .

o
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,'of the l.u' 32 pJ.le sp )t W hmh here tend to:inclose the dark spot in un
'_.Lunular p'xle ring, and give it the appearance of a rather obscure
% “ocellus. Above the tail, the fringe appedrs to be eoncolorous with
. the pa,le gmund bdow it, dallxer than he ad301mn(r dark "1‘()11”(1-
. colors.
. The sca.]os on the outer half of the fme wing (Pl LII Figs. 5-9)
Ry “are twé or three times as long as broad, with utmwht parallel sides, -
a well- ‘rounded basé, and a deeply combgd, often strongly arcuate
apex; ¢éonsisting of from three to five, usually four, entirely similar,
equldlstant tapering, finely pointed teeth, of equal length, or the
 middle ones slightly larger, the outer oncg at the edges of the scale,
“all nearly a third as long as the scale itself.
Lenwth of body,- 23“““' of palpi, 2.4°=; last ]omt of same, 1. ‘3‘“"“ of -
nn=, 10, 525 of club of same, 2.5um, breadth of latter, 0.85"™;
Icnfrth of thorax, .5%m; its breadth, 5.5™; expanse of v'mgs, 34mm;
lenvth of front wing, 24.5™™; its outer margin, 18™; its inner mar-
gin,. 15’“"" breadth of wing, 14,50 lengtl of hind wing Ptcludmg
tail, lb"‘"‘- additional length of tail, 3.25™"§ breadth of latte1 at hase,
£ 1M in tho middle, 0.55™"; greatest breadth of hmd wing, 16 Pk
3 length of d.bdomen 135 hreadth of samd, 3", i
= Florissant, one specimen, No. 394, ‘
This is the first butterﬁ) fossil fuund in Ameri ica, and as ouly nine
'pu:les are known i iu the finago state from the well-worked Teritary

7 sidesthisit hasa double value: first, in thatit is far moveperfect than

" uny of the European 51)%1mens (uea.rly all of which I have secn) or

than any other of the species here descr 1bed and, second, in pre-
' se,nhug, as none of the dthiers do to any condpicuous de"x e, amarked .
dlvergpncu from livi ng types. combined with -some characters of an
inferjor organization, When first l'ecen'éd the tails of the hiud
 wing: (md the tips of the antenng were luddeu by flakes of stoue,
and it was takon, both by myself and b) e\'ery cntnulolo'mt to WLum N
T showeil it, to Déa Hespormn the lowest fanily of huttw'ﬂms The -
ncumtlo 1 howe\ er, which, alihongh mostly very ohscure, cau e
dotey'mmed with certainty, shows it, to be a N\'nxplmhd the hwm«t
f.mnly, vnth which the structuréiof the amenna and pulpi and tho
. " outline’of the hmd wings, now entu'd) ancovered, perfectly .1gru €.
The first inference was dravn princip: tlly vonx the robustness of (L
bm]y dll(l tha form, proportions, and markings of the fore wings,
The latter are unusually long for a Nymphalid of this type, have a
'rennrl\ably sffmwht costa, an outer border, bent at the middle in-
stead of far'above it, and are possessed of a Dear;y transverse, me-
dian;. hghf-t-olnred belt on a dark Gruum'{, (»' suh: lpl(dl row of small
Sp')ts 41(1)~ndmg from the costa, a spot in cunfmmh with them in
the upper median interspace, and beyond fhem parallel te the cutel
bordor, in t'm ublo sul)wstwl mterspace, a u.).n‘ uf minute \pot\ —

4
.
[

trath of Europe ‘it may properly be eateem od an especial rarity. Be-. .
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(Heer), in wluch the markm«rs wmay be looLed upon as less lu«rhly
developed than in the living types. . -

Instances could, of course, be easily gwrm from among hvmg
Vtvpes in which the ornamentation of the upyex surface is 1953 varie-

Lo doubted whether this should be looked upon as having any direct
be'urmg npon this subject; yet, even if noné could be cxted it might -
fmxly be“urged that the lupse of time since the Florissant beds were
leposited is ainply sufficient for the loss of any such indication of
Lesperidiforin’ affinities in a group of insects so pliable in gruamen-
“tation as bu’(,telﬂles are shown to be by the mere facts of mimicry.

dryds-shows further _peculiarities “when | compared with its.
est hvmg allies.” In the tropical American genus Hypanartia,.
whu,h séems to be its nearest neighbor, as in all those closely allied
to it 4t the present day, the costal ‘margin be\ ond the base is uni-
urml) arched throughout and the outer margin, angulated in the
1pper . half of the wing, is roundly excised bdow it, giving the Eu-
ropcau alllca of these butterflies the common name of ““augle wings.”
They are insects of strong and rapid flight, gapable of the most ab.
rupt and unanticipated movements, making ‘them very difficult of
aptlue on the\vmg The straight, strong co-ta aund more elougated
‘wing of Prodr Jd s, on {heother Innd with its hearly wniform; straight.
uter border, combmed, with the robustneas of the body, indicate-
great strength of wing and a rapid du‘ect ﬂw‘ht as in tue Hcspu idee,
"but not iLe power of sudden turning.”

"',In my Jpanarlm and its immediate allies. the cell of the from wmg
is closed, although by a feeble vein, and the superior subcostal nerv-
u]egtuke their rise at more or less irvegular distances apart, and run

operi; and. the subcostal nervules are much shorter and very uniform
11_1 thelr dletrlbutmn, the mfeuor eubcostal nenulea also orlgumte

a tendency which it would seem should naturally precede the forma. -
tion of a vem, the second inferior eubco»tal nexvule tukes its rise
from the first in" just about the same manner aa the second superior
ner vule omgmates from the main stem, neithgr its basal portion nor-
‘that'of the first inferior nervule showing any noticeable tendency to-
. 'bend abmptly fmd io he]p fm m the termm'mon of tho cell as now

some open-wlled genem, seems to 1mhc.1te thr loss of a transvene
discoidal veinlet after a pre\ ious possessmn. Thz presence of a

“gated in the fore wings than in the hind phir, but it might readily

long distances crowded side by side; while in Prodryas the cell i is

owicy of the oppomxg vems to approach each other at 1tq e:.tz emmee, .




3 ist:mcé below the txp of the
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' mwlhm bmn(h bent at me as 1t'
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T ely d]b(dnt riear their base, the
curving as if § 16 close the cell, opposite ﬁomt Just before the nnddl
he lo er sub ostal ne1 vule ; e

his

tﬁough it 1s‘st;11

3 .ér“m esf; From I,(zﬂ:ops sze it
g,'. he 'pptommatlon of .the subcostal :

e, the
The hmd w;n‘ further d1t‘fers ndts
ate compzuatwe length\.the etclsed costa martnn and’ cloce ap
tin to it of the cos 1 |

! t?t '
ghbormg trl f :
veins of ‘this’ \vmg is much later i m the

he o her h:’md is ver ¥, dlfferent both

F 1'10'11 :of the mfenov qu.m

‘rlgm' Whlle, further ‘che relatwn

& costal nervule 1si‘ve1) (ﬁﬁ'e rent ixum w hdt
f‘ *‘xﬂ specms, Deing appronmnted to.the brsta.nd arising.
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e)'l){gled hut the len"th of the first medmn
onclusior that‘lt,) 1e atall prohahl) uke that

ulate betw enthé nervules.
a%pear to he broadly convex,
s spring from thegane point, the .
;) stmwht hm uunlthopre-’

A l'ﬁgqns pa 'ullol to the costal nmxgm
: ’whuh ‘neatly countinuing its
i tlm vcm 1t~elr the

ddlg andto only’
518 thlown uif thl.s heils o
1 \’tothe ma rvm the vein

gie ‘the rﬂul nf the cull the
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‘1 dht‘m. Adrom the median
i m» Jower «ﬂ.:f. 1
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slong o the fore ar Liiud
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wings 1(5"'[11!11 rounded, \\'1th no upper antr]n and a bro adly f*utteled
inner margin, thc outer margin entire,

Costal vein of fore wings terminating before the mxdr‘]e of the
margin. Cell about hulf as long as the wing, closed by a straight,
strong vein.  Subcostal'nervure distant: from the warging the frst
- three superior nervules emitted not far: q)ar t. long before the fourtly,

- the first a little before the second at th«T origin of the first inferior
nervule; this last originates about opposite the nuddllu nedian nerve.

2.+ ule and does not purt widely from tlie idain vein for'some distance;
‘second inferior nervule arises close to e of first, Lut at once he-
comes widely scparated from and then paraliel to it, being angulate

at tip of cell; last mediai much approumated to the lowest sub-
costal ner\'ulo runuing considerably toward it, even hevond the tip
“of the cell; discoidal striking the mediin nervure as fur leyoud
“origin of second as the recond is from themq median nervule. Suab-
median nervare near inner margin, ‘ o
Subeostal branches of Lind wings avising at a considerable distanc

“apart, the last opposite @ point midwuy letween frat dn«l N {1”
- median branches; median branches equa,ﬂ and widely distaut next-

“base, the last eurved abruptly oppositea 1n\m’ Just I foretle middle

’ of the lowest subcostal nervuie,

- This gems i8 nearver Jupiferia than any hvmg genug, - It differs
from it, however, i1 several prominent pdmtx "The fore wing is far
broader with a less pointed apex and a fifll inner border; the cell of
the same wing is distinetly closed; the saheostal nervure is dM.xnt
- from the margin, and its first three supe rivr veins are clustered at
distance from the last; the sécond arises opposite instead of bﬂyond

“ the inferior nervules, the latter are also thrown inward as related to

the median nervules,and the upper of them runsat first elose to instead
of parting from the main vein. In the hind wing the civéular forn

“is very different. with its full costal and inner margin and it< uniform -

outer border; the costal vein does not hug the margin, while the sub-
costal brancles. instead of arising hefore the median arve nearly op-

" posite them. " It is still further removed from Prodryas. from which

it. differs in nearly all the points in which the latter. differs fram
Jupiteria as noted under that genus, even in the differences men-
tioned as to the or u;m of the superior subcostal nervules of the fore

©wing, - b

Compared W\th existing types, it appears to agree far betrer witly
ITypunariia than with any other genus, but diflers from it quite as
widely as it does from existing neighboving genera,  In the (most.
probably) straizht and entire outer margin of the fore wing, its full

“almost Iobed inner margin, and the-excecdingly miform rounded

contour of the hind wing it ditfers strikingly from it In the neura-
tion. also, there are important points of distiuction: the costal nervure

of the forc wing is mmch longer in Hypanariia, the subcostal neeve



ure is not 50 d1stant from the margin, and the second superior nervule
is much more closely appm\lmated to the first and distaut from the
third, arising before the inferior nervules; the cellis closed by a vein |
which is continnous with and does not form a right angle with the
base of_the second superior subcostal nervule, and yet strikes the
median nearer the middle branch than in Lithopsyche. In the hind
wing of Hj Jpanarha the subcostal branches originate much closer
together and nearer to the base as compared with the mediannervules,
whlle the last median nervule is not so strongly bent and widely dx:-
tant from the middle median nervule as in Lithopsyche.
In the maxhn'rs of " Lithopsyche, which are apparently those of '

‘the’ upper surface, I can find nothing whatever to compare with any
existing type remotely connected with the fossil. The most con-
~ spicuous featurss of these ma.1km<*s, besides the costal and discoidal

spots, of the fore wing found in so many Lutterflies, are a pair of
spots, one at the base “of the upper median, the other ocellate, at the
extremity of the lower median interspace of the fore wing; these
are xepeated in exactly similar relations in the subeostal interspaces .
of the hind wings, and are therefore undoubtediy translated correctly
from the confusion of the overlapping wings (PL LIT; Fig. 11). Sue h
a combination with a mottled median area on the hmd wings is alto-
gether unique, so far us T can discover, among N7 Jm,Jmhn(e The
only markings’ found on the fore wings not seen on’the hiud pair are
the C‘Ost’!] spots; while the only ones on the hind wings not repeated,
in somé sense, on the fore wings, are the mottlings of the median
area, which; thm.gh much more extensive and compln ated than that
of the fore wings, does not add materially to the points uxﬂed in my
account of Prodryas, con(.exmng the I‘“lﬂtl\'ﬁ ornamentation of the
front and hnd wings.

LITHOPSYCIIL QT&X Sp. nov,
(PL LII, Figs. 11, 16,17)  °

The Wlnf’o, and those only of one side, are presexu-d The hind
wing is nearly perfect, but the apex of the fore wing is gone. The
character of the neuration of this wing. however, cnuple «1 withthe
course of the margins of the wing, enables us to réstore the form

~and'even the missing veins with reasonable certitade, as given in
Fig. 17, .\~su11x111gr this restoration to be correct; the fore wing
is half as long again as broad, triangular in shape, the costal margin
. regularly 4nd gmxth convex (the tip bent but rounded), the outer
margin nearly straight and entire, the inner margin nearly straight
“excepting for a hroadly convex portion on the basal two-thirds.  The
costal nervure is short, terminating before the tip of the cell, or
only a little beyond the tlp of the eecoml fifth of the margin. '

The subcostal nervure is almost exactly parallel fo the margin

throufrhout theﬁrstbupmwl subcostal nervule originates just before
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the end of the second fifth of the wing, and running pardlel to hut
very distant from-the costal nervare. terminates at the end of the
secund third of the wing; the second superior subcostal nervule orig-
‘iriates just beyond the first, beneath the tip of the costal nervure,
and terminates at a scarcely gréater distance beyond the first than it
had at starting; the third <uperxor subceostal nervule originates a
little beyond the middle of the wing, and runs parallel to the second;

its apex is in the broken part of the wing, but is probably- either not '
a great distance before the tip or nnd\my between it and the tip of

the preceding; the fourth superior subcostal nervule is wholly in
the broken part of the wing, but from the wide divergence of the
first inferior subecostal nervule is probably much aS represented in

- the figure, originating about midway between the base of the third
- superior nervule and the outer border. and terminating at the tip
of the wing; the first inferior subcostal nervule springs from the-

main vein directly opposite the base of the second superior nervule,
- parts fron the main vein at first gently, afterwards rapidly. and
must terminate near the middle of the npper half of the vuter mar-
gin; the second superior subeostal ner vule springs from the first in-
ferior nervule almost at its origin. is deflected in a straight ecourse
toward.the middle of the vuter margin of the wiug until it mects
the vein closing the cell, with Whlch if forms slightly more than a

right angle, and where it-is nearly ag distant from: the subeosial

nervure as that is from the costal margm it then tarns abruptly

and follows a curve like the first superior subeostal nervule, but -

slightly divergent from it. The median nervure is wilely divergent
from the subceostal nervure until it emits its first brancl, whick is
straight, bent downward from the main nervure at a very broad
angle, and originates at the end of: the \@g ond third of the cell; Lt“'u 2d
this branch the median nervure passes with a coupie of nemly oqual
broad curves, the first parallel to the subcostal nervuare, the s-cond

turned a little upward to meet the vein closing the cell. which is -

straight and a little shorter than the basal portion of the second
inferior subcostal nervule; the second median nervule is straizht,

and so is the third beyond the base, which is strongly curved, con-
tinuing the course of the extremity of the main vein so as 1o lring
the ba«  part of the third median nervale as near to the seeon d
inferior subcostal nervule as¢ the latter is to the first inferior nerv-
ule, and giving to the whole median nervule a course almost exacrly
parallel to the nearer subeogtal nervale,  The submedian nervure is
straight, widely distant from the median nevvure and its first vanch,

_and closely approximated to the inner margin, at the subangnlar
termination of which it ends. The closed: u]l ix about two-riiths
the Tength of the wing and two and a half times longer than hroad,
~ The hind wing is well roumled, with enfiré marein. a little Jonwser
thin broad, the costal passing inscnsibly into the onter margin. and



t}w lowar outer angle pmb,tbly almost mlu.dl y rounded, the edge of
the wing, as preserved, being probably folded at this point. The
base of thy inner margin is broadly lobate, indicating that it formed
a guttel for the mclosure of the. abdomen. Thoe co~tal umrgin is
" not very abr upﬂy curved at the base, and the precostal nervure can
not be“made out; the former is tolerably distant from the margin.

The' .subcmtml nervure awl its first bhranch run in one scaveely
cm-verl confinuous line parallel to the lurger part of the costal nevv-
ure; at the or igin of this branch, which is two-sevenths the distance
fmm the base; the: ws’ml nervure turns abruptly downwards pamllel
to the median nervure and at a considerabie distance o or opposite
a point midway betwe@n the first two branches of the median forks,
the middle Dranch passing in a very gentle curve, the lower by a
rwm?_y slnnods course to the outer margin,  The median nervure is
at first Jivected toward tlie tip of its middle hranch, and opposite a
point uudwa.) between the bases of the fivst two subeostal nervules
enrts its first ,stulg,ht brauch scarcely Vent downward from the
course of the previous portion of the main vein; the latter is then
beut gently” upward, this portion of its course being equal in length
to the similar part of the subtostal vein, and then emits its middle
straight branch’ and its outer branch, Luth subpdrallel to the first

branch, but the latter roundly hent beyond the base and so approx-
mut@d somswhat clo~e1) fu the Tower subeostal nervule at a pmnt
a littls hefore the middle of the lutter. with which, however, it is
nob at all connected. the cell being open. The :uhmeru an nervure

i3 gently carved and terminates at the outer angle. The internal
nervure terminates at the middle of the inner border,

Although the wings are almost cwuplnfm) overlapped (Figs. 11,
16), the markings of the two wings can be separated with consid-
erable certainty by referring them to the interspaces of one or the

) other of them.,  Oun this bfms they may be de<cribed as follows: The
ground color of both wings was dark with lighter markings, which
in the fore wings were (hstnbuted in moderate sized patches mostly
in the middle of the upper half of the wing: on the hind wings clus-
tered into itregular mottling, mostly in the lower half of the outer
purtion of the wing. -On the fore wings the lighter patehes consisted
of two spotsdepending from the costal margin, one broad. opposite
the mildie of the cell and reaching only so fur as it. with the excep-
tion of a slight mildle extension into the top of the coll; the other
only half as broad, hall way between the first and the tip of the wing
and reaching to thie first inferior subcostal nervule; between th(-\e
“wasalson faint cloud; a'still narrower patch traversed the coll near
its extremity; and near the base of the upper median inferspace and
filling it at that point was a large irrecularly quadrate spot. infring-
ing sh"htly on the lower medinn interspace at one corner, not cross
ing the 111tmspau: regularly, but having its sides pl.uu-«l more in re-

g
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lation to the costal margin; in addition, in the outer half of the
lower median interspace, is an obscure. irregular, rounded <not as
large as the interspace, and perhaps obsenrely ocellate,

Qn the hind wings few of the markings appear very prouounced:
~ the most so are those situated above the cell. These are a round
bp()t in the upper subeostal interspace. just bevond the base of 1le
- middle nervule aud scarcely filling the width of the interspace: and
* an ocellus, perhaps impurfect above and with a large pupil, filling
‘the lower subeostal mteupm e just before the margin. Tlu 1o isal<o
‘a small roundish spot in the cell helow the basc of the middle sul-
costal nervale; another distinet and round or preiform spot erosses -
the hase of the upper median interspace.  The wst of the markings
-of the wing ave in the form of a nearly equal mottling of dark and
light shades formed by irregular narrow light hars transverse to the
interspaces, on a dark ¢ grouud, which fill the onter tiird or qnmtur
" of the upper mcdhm thc outer two-third« of the lower miedicn, and .
the outer third of the mediv-submedian inter space. '
. Length of fragment of fore wing. 2275 its probable entire lengih,
7 "‘“’"" breadth of same, 15m=; len'rtu of cell, 154 Lrewdth of saue,
12 '"'"" length of hind wing, 200 Lreadth of saiie- as preserved,
BELH plo)nble actual breadth, 19.5mm, )

The sing]e speciimen was oblained some vears ase at Florissant,
%olo., by Mr. Istael C. Russell, now of the U. S, Ge.. logical Sureev,
- who has allowed me to study it.

NYMPHALITES OBSCURUN, gen, et ap LoV,
(PL LI, Figs. 10—13\

. “ e appl) tlna name io the moxzt vaguely and i Jmpm Teetly preserved
Cof all”our fossil hutterflies, of which enc ugh remaing {n suicieng
prescrvation to indicate the family to whicl it belougs. and to sowme
extent its closer affinities. It is preserved with \m»uul wingsz, of
which the borders are preserved only in the costal vegl i, sud the
position of -a few yeins can be determined, without wwau,;;.; in the
least The character of the discoidal cell of the front wings. (e of
the antennw, and particularly its club. is tolerably well pu—wn«u
(Pig. 11), us s also a bit of the tongue; while one of the fore s
; (1‘)”“4 12, 13) is sufficiently lear to make ont the joints, and fo iy
- by its .tbortul character that the butterfly wust bhelong in the Nyae-
plmhll(e. That it wus a male is indicated Dy the pres :1'\'ufidn ol a
: part of the upper organ of the ablominalay »]wn«L. ses, JUis possilie
" that a thorough scrutiny of an extended sevios of ﬂn\ family would
"y enableone to decide. by correlating the structave of the antennze and
5o forelegs, in what neighborhood it should fall.  But as thix ix not
“at present in my power, I have preferred.to designate it provisionally
by a generie name indicating merely its family relation. as is not.
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‘are indicated here, and so far as I have been ‘xbln to exumine tlwm

and tazjsus; wm of fore tibia, 2.2"»; of middle tlbxa 15",
: Florxssant one speumen, No. 7 ,468 j‘ t :

,{_exce]gtmg the strougly smuate inner margm of Vel‘y s1mple form
the costal’ ‘and outer margins being gently (the latter very gentlj)

the cell, the second as far before it as it is after the first, the third

minating at the tip of the wing; the first inferior subcostal uen'ule

"continning with great regularity to the outer nnargm the curve of
. the subcostal nervure immediately before its origin; the second infe-
* rior subcostal nervule is very obscure at its origin, but apparenuy
. ‘arises s0 close to the base of the first inferior nervule that fhere is
: 'practua]ly no so-called upper disco-cellular nervule; the middle one

”'-,,'-111 a noarly (,traw;lxt ling, striking the median nervure nearly as far
o beyond the or lgm of the uuddle nervule as that Leyond the-Lasal,

. outer, cunoxfor m in its basal half, and about three times as long as
: brtmd . The middle median nery ule arises oppus site the second supe-
~ rior subcostal nervule.  The submedian véin is Imvmll\dbl} straight,

basal half of its course is nearly as distant from it as the nervules
“are from each othier on the outer margin,  Internal nervure wanting.,
The “”1‘]\1"8\5 consist of a uniform dark gronnd with a narrow

77 banded series of pale sublunular spots, ahno\t exactly parallel to
70 the outer margin and much nearer it than the apex of the cell,
PR Withont  the other parts of the body 1o guide us. it is somewhat

difficult, and perhaps a little hazardous, to ventire any decided opin-
ion"as to the precise reltionship of this fossil.  That it is one of the

APANTHESIS, ¢ 89

_ have far slenderer fore legs. On the whole, however, I am mchnedj '
" to place the fossh formi in thlb vu,xmty until at least further hght..

3,"‘?’;-'length of body, 8“"", of antennae 13mm; of fore txbm’_b-

convex, “and'rather feebly crenula,te between the nervules; there is-
Thardly any basal curve to the costa.. The costal nervire is crowded
“close to the subcostal and terminates neall) opposite the end of the:
cell or heyond the middle of the margin, = The subeostal is generally ;-
p.u'allul to tha costal margin throughout its_course, its first_and séc- .
> ond superior nervules originating near together before the end of

~‘and fourth superior far apart and far from the basal ofisheots; di--
viding nna,rly equally the distance beyond ‘the cell, the fourth ter- -

iparts al, the tip of the cell at a very slight angle from the’ nervure, .

7 is a'little shorter than the lower and with it, also very olscure, lies

['he ‘discal cell is thus half as long as the wing, suhqx.dd ate in its.

- eonsidering the great sinmosity of the inner margin, and on the’
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proach to it'is fouud in some specxes of ('u mch;ou such as C. fus '

t}mni»‘h usually dark on a llght ground), while ini the genera of thef 7
of.her series they are ordnmuly niore or lets at right an"les to fhe__

tt

VAPA\'THESIS LEUCE sp nov" Tl
(PL LII, Fws.l 18) ‘

The ground color of the fore wing isa rich (}drk fuliginous brown,ﬁ :
nfuse rated” wum'mvly alon'f the cnstal margin, and with the veins -

és, biroken only by the nervules, of pale transverse spots, arcuste.
' oubly drenate on the lower interspaces, angul: e oh those beyond

achmg from the tip uf the third superior subcostal ner vule to the -
ubmedian,. Midway between this Iiind and, the mar win'is a faint
serics of submarginal pale cloudings, <ca10~lv definite enough tobe
ca,nod spots, of the same general form as. thoxe precedmo' them buu o
ma,ller and-disconnected; = - - L : \
cngth of fore wing, 34 o“""' hrmdth of hmd “.a;gm 5
rth of cell 1~mm = :

i!'

> ‘V.
eyt

[ 5
-

Su‘l »faxm!r LI BYTH EINAS,

PROLIB\ THEA ( zpé Liby tlxm) O'en nov.

types ot' ‘hutterflies, the _position of whxch hds béen a matzer of
Hma dispute among n.zturnhsts. ,The group is especially remark--
able for the excessive Jength of the palpi, the a‘ntwum stiucture uf

ore' legs, and the pier 'uhtoun larvee. It séems 1o e rather the

1 (;\j.nhn f‘is]uun now to consider them asa gl oup of . Lenoniine

pl{ 'm" fh( n next the J r/mplmluhe this opuuqn being hased “almost ”

\vou]d prH ﬂlem in lhe N )/mphahtfm in th@ poqt.on nearest

Y , ,mﬂmr.s hm‘c 1'cfened t]u species of t]m group,
whu'h_ama fmv in njmber, widespread, and have a characteristic
© cominon faci ics, {0 ajsingle genus, Libythea. Other n names, indeed,

36 beou‘prupou-d }’or the genus, such as If; ypidus and Hecarrge, th o
“with the pur Hose of their including : n]l the spee dos of the subfamily. .

B v

.la;l)) m),h bdm ml uf t!u -md of tlu-‘nmhur \vnrld .

P

ciate Feld., of Sumatra, but that is still f.ué removed.: It may be -
sud, however, that both in Cirrochiroa and .431 eliu the more frequent
- markings generally ave strictly parallel as hdre to the outer mavgin

‘marked i in-fuscous: Parallel to the margin and ut about three-fifthg
ance from the apex of the cell to the margin is a connected

; ﬂie cell, in all the Jarger interspaces at least twice as broad as lung, S

osolnsxvf-lv onthe charac der of the fore legs. Otlers, Wh‘ s opinion. . -




Fure u'uu/s (Flg 0) with the last two.
’supcnor sulcostal “nervules origimit-

,cdl and the apex of the wing, fally
t\nce as distant” from vither Jb from
_ench’ other, uppér wedian mter\pace
mﬂy as bruml at hase as at apex; outeyr
havply’ angulate at the lowest
sl - (»ta_ nervale, lxlow which xt i
%.xrccly crenmlate.

b1 )] patx'hm formed of a pair of spots
dependmg from the costal margin ‘neutly -
hdlf w'u' fmm thé (‘e]l tu theape\'. and a-

: Hind wingwith a proncunced rounded -
Jube nhovt' and at the apex of the costal
nervure; outer margin angalato-crenn-
late, the projections at the nervules: anal
" angle at the tip of the subb yedx.m ng rvxm-
' rectangu!an

deepl) bifid, thetwo ritdes produced toa
“ pair of t'xpmnv pracesses: ‘male claspers.
" forming a pair of elongated, irregular,
“prickly incurved forceps.
CATERPILLAR umfnrm)v' u’.ndnml
throu'fhout. T
CHRYSALLS with (]u .mtr rior ¢ \from £3

vulmfv lhe hvad

tries,

o ]’R()LIBYIHL \

ing near together, , midway between the

- Color-desiyn of fore wing, hey und the -

ened ¢n the thoract

stnple; (licre lwm'-' no “apie .xl noteh di- -
- do‘lblc protuberz: mq

_ The\ndo dist rﬂmfmn of 1ln~ tqm of Ymhrr‘hx ~',~5 consbloring ity
pox or ty in-forms, most vemarkabie,
nent, t}mugh tlwv ave condined to t.m tropics and th g adjae unt oAl
L The mnfmpuhsuf the growp appears to be sthe d]'(lnln]du_ﬂ

,!,.md bmﬂm'e of comtinents Ixi m-v Between Tnidia and i.\u W

-}(

Fore usz‘ (F;« 21) with !lu- last
two superior subx bstal nervules orig-
inating rather far apart,” dividing the
subeostal nervure pevond the ecll into.
three subequal podtions; upper medion
interspace narrowlng considerably to- -

1’w'n<l the base; outdr margin Mnmh an-

gulate at the lowest subcostal nerv ulg,

below which'it is Lrenuhte the project- 7

ing portions in the interspaces, .

Calor duugu of. fore wing. ber um} the
basal patches; conxlstmg of an oblique
Land or series of x«l;ommﬁ*spoudopend-
“ing from the costal ¥order, immediately
beyond the cell, a subapical patch in the

" upper median interspace and another in

the upper inferior subcostal interspace;
the whole series nearly encireling the
region occupied bv dx» nmrkxug\m Liby=.

U thea. T L .

Hind wingw nh mc- mma‘ mar"m alro- i
gether entire, there being not the ~h'rht-

-est prominenee at the tip of the costal

vein: outermarzin g n:lyv crenulate, the
projections at the gervules: anal ungle

- befare the hp of thu subtuedian ne rvure
: - roundéd, - L
FEiy yhth rzlnlommal e _;mcn! <-f )m‘ie :

Eiyhth L(.mnml sum«ut (vf m.l]e
laterally angulate, :lgu middle produced -
1o a large tapering hosk: wale claspers
forming a mu of troad and una r'md
fluttene -1 valves or 1 wtes,

CATERPILLAR exlfndricel. Lut thick-
sennents,

CHRYSALLS, with the anterior eXtretn-
ity notehed, and ~d furnished w \tb a’

-

They are inuwl O every conti-

‘dvdum iy

bt speeies also ogeur in Covlon, Mauritivs, westers - Afrvica. and on
the shores of tho lediterranean; in the New World, thev are found
: e\duswr-]vm»tuf the C‘m«h]h rus, between the equ.n(w aml 1.» mnn.
“latitude, mdudmg the tropigal islands, ‘ l

. Considéring the oddify of, ”h\ tvpe of batterflios up.l their curions
i tribution over ﬂlu world! it ix intevesting to find 1t only that the
- fossil we have ne\f to .hsm»s fallsin thix group, Imt #h: at it combines
oo i s stracture features y"mh are charactevistic, now of L//n////m
= nowof Hypnfus, b n”u\H“”‘IH the nulu of l‘htnu ti m&m\un above,

T e
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- ‘we find it has v ery sleuder antennru (Pl LIII, Figs. 4, §. 6, S), with a
. distinet though greatly elongated club, comprising «L})U‘lt a fourth of.
the whole antennal length, by which it ix distinetly alligi to ITypatus.

" On the other hand, when we “consider the palpi (Figs. 6, %) we find

© them mo.]eled ‘on_the plan of Libylhew, with a comparatively short
. apxcal Jomt whlch (if ' we assume the length of the middle joint to
Poth’ thé modern genera, equal to the width of the head,
m('Iudl & only one eye) is only a third longer than the second _'](ulll.

T In the neuration of the fore wing it most resembles Libythea in

_'that the outer two superior_subcostal nervules are approximale at
“hase, though in other features of their posztmn they difter from both.
© In markings it'is plainly closerto Libythea. since the obli (e band de-
, 'pen\hno‘ from 1he costal margin is well removed from the apex of
“ the cell (Fig'v) and the lower bubmarrrm.zl patchisabove the medium
: mterspac’ The hind. wing'(Fig. 9) has a pronounced costal lobe

-~ above the apex.of the costal nervure, thus resembling Libyfhea, and,

as thére,"wha.t portlon of the outer margin is preserved is heav ily
. crenate; but the anal angle falls in the medio-submedian interspac c,

-~ as in Hy, Jpal’u.s ‘and not at the apex of the submedian nervnre as in
Libythéd. . None of the other fcatures ¢ listinguishing Libythra from

Hypulua can be made out; but enough has been szud to show the
. remarkable mtermmghng of characters, and to prove that we h.l\'

here, in all probablhtv, the common ancestor or one of the immediat
"ancnetors of both the modern genera. - There must, howev er, hav
- been more than one ‘stage between it and our existing American
_ ~p°cxes CAs it plamly can not be considered In strictness a member
- of either, and has some characteristics of its own, besides a wholly
different combination of characters from the living forms, I propose
for it the nameof Prolibythea. Tts distinctive features, besides those
above meutxuned which it shares with one or the other of the modern
types, are tha extreme slenderness and brevity of the antennee, which
are even slenderer than in Hqu[us and are rather 1¢\s than two-
fifths the length of the fore wing; the point of origin’of the outer
two suparior subeostal nervaoles of the fore wings. the outermost
heing midway bLetween tlie cell and the appv instead of bemg about
as fdr beyoiud that point ds the penultimate is Lufore it, as is the case
both in Libythea and'in Hypatus: and finally in the indication of an
escessively dentated margin to the hind wings, at least postoriordy.
_ The bulk of its features are thus seen to bring it into nuuch closer
. alliance with Libyfhea than with Hyputus, and we have the curious
- circnmstance of a Tertiary butterfly from the heart of North Amer-
ica belonging to-a group of which only a widely dissevered frag-

* ment now exists. dispersed all over the globe, yet o butterfly which

. is'more nearly allied to forms existing now in distant parts of the
~earth, separated from its ancient home by wide oceans, than to forms

< of the same stock on the same continent.



weronen) ; PROLIBYTHEA VAGABUNDA. : ; 465

I nught 2dd that an examination should be made e\pecmlly of the
African Libythea lubdaca \Vestw., the only modern species agrecing
 with the fossil iu size, to see whethier it should not full in Prolil Jil:m
" As figured in Doubleday and Westwood's Genera of Diurnal Lepi-
doptera, il differs decidedly from other species, and seems to agree

more closely than any other to our fussil (see page 46¢). The an-

tennz are represented as almost precisely like those of the fossil,

bung exceedingly slender, about two-fifths the length of the fore
“wings, with a distinct and comp.u'ahvn]) short club, and the shape of
" the margin about the anal angle of the hind wings with apparently

the termination of the submedian nervure isidentical witl: the fossil

species and quito different from the same part in all other qpeae siof
, wluch I have seen specimens or illustrations.'

P,

- PROLIBYTHEA VAGABUNDA, sp. nov.
(PL. LIIL Figs.4-9)

Tﬁe si)eCimen to which this name lias been given ehowe the Lod)
and appendages of a butterfly lving upon its back (PL LIII, Fig. 4).
The antenn® and wings of the left side (as seen) are lost and the

specimen itself has been twice broken across, to the loss of small -

portions of the wings. The wings overlap almost completely, and
such markings as they may bhave had are exceedinzly obscure; but
the greater part of the neuration and some fmportant features of
. the color pattern can be made out (Fig. 4), together with most of the
margins, though the outer margin either received severe abrasion
Lefore sepulture or is imperfectly exhibited through the conditions
- of deposition. The palpi, oneautenn‘e(F igs. 5.6), and parts at leust of
nearly all the legs are preserved, the nature of the front pair (Fig, 7)
. showing, with the very full and equal ahdomen, that the specimen
was a female, .

Most of the featureq of 1tc structure are such as have come into

notxce in discussion of its generic relations, but a few further details -

~which are more spemﬁc in nature may be added. The fore wing
has the costal margin very regulurly and gently convex; that the
onter margin i produccd toasort of falcation at the lowest inferior

subcostal nervule, as in all existing members of the &ubhumlv 1s

shown by the course of the margin ahove and below that point ; hut
whether this faleation is as btrong as in Libythca pr oper; as made 1o
- appear in the restoration (Fig. 9), is not certain ; it is clearly cmar-
ginate above this point, however and not, as in the modern African
species, entxre.‘ In the hind wing the costal margin is preserved
~ entire, and is formed on the general fashion of that of th2 Mediier-

ranean Lzby{hm celtis, al’(bough the lobe is not 80 pr ominent and

1T have seen .Lll but the species of Manritius, Co )lon, and one of thuse of the Mulay
- Archipelago,

-8 (-F()L-————30 !
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not so far removed from the hase of the wing; or rather the wing
is not. as in I.. cellis, extended so far on the line of the subcobtml

. nervules, as is shown not by the exact demarkation of the wing at

“this pomnt on the fossil (fov its precise murgin is obscure), but by the
“ faint clouding of the stone which mar l\b its approximate border,
. This part of the wing accords better in its outline with that of our
own Hypatus Bachmani or the African Libytheq labdacu ; with the
latter of which it agrees as it agrees with no other member of the

- Sub'fa.fnil)’ , so far as I can distover, in the outlind of the hind wing

‘below the middle median nervule, a margin which is perfectly dcﬁ-
“nite in the fossil, and one which is remarkable for the lobe-like ex-
tenw on at the lower median nervule, found nowhere else.

. The markings of the wings are altogether obscure, though one

impor qnt ‘point can. Le fixed i in. the markings of the apex of the’
- fore wing, where it is not overlapped by the hind wing. This is a

light subtriangular patch (Pl LILI, Fig. 9) depending obliquely out-
ward from the costa at fully its own width beyond the cell, with

possibly a couple of small subquadrate spots just outside its outer

limit in the lowest inferior subcostal aud subcosto-median inter-
“spaces. Lt should be uoted that these 5pots oceur moreas in Libyilea
" than as in Hypatus, e:.c'aptmv that in the relative position of the
uygar series bevond the cell they fall midway between the two gen-
“era The lower series is far neaver the cell thau in any other mer-
ber of the subfamily.

TlLe palpi are well represented in Fig. 6, and the antenne in Fig. 5. -
The lmte,r show the séparation of the naked surface from tlat cov-
ered by scules, in the latter of which the three slender carine extend-
_inz the whole length of tho club and even upon the stalk in all mem-
~bers of this group I have examined carefully can be made out in
certain parts,. Themiddle tibize are furnished with three or four rows
of short recumbent spines, ar nmged in very definite series, as is.
not clearly shown in Fig. 7, cach spine just failing to reach the base
of tue nexi; those at the end of the tibisave Lu-gr:r. The tarsi are:
clothed i an entively similar way und show the claws al (he tip,
which are snmll delicate, and m()du.ttol\ curved,

The hatterfly is lurger than common in the subfamily, the cxpanse
of winuzs being even slightly more than in the African speciey, itself

Coue of the largest, if not the largest, now Jiving.

Length of body, including palpi. 31.5™"; of last Jmnt of palpi,

.23 of antenmee, 117" of antennal club, 37™; width of latter,
0.45%m of stalk, 1.5™m; length ol fore wing as preserved, 2W8™0; ag

restored,. 20.5m%: probable expanse of wings, 6323 greatest breadth
of fore wing, 18"%; of hind wing, 19%™; length of fore tibia and tarsi,
guns of middle tibia and tarsi, 4,500,

As all the species of this subfamiiy from FEurepe and North
Amesrica are known tofend, when caterpillars, upon Celtis, it is inter-.
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esting to note that Lesquereux has found among the plante of Flo-.
rissunt two perfectly weil preserved leaves of a very fine Celtis (€.
Muceoshi Lesq.), whose generie relations arve positively ascertained.
With them were also found fragments of flowers which could have
been readily admitted as of the same species. It is. thevefore, highly
- probable that Lrolibylhea vagabundu fed on Cultis Juceoshi,

The specific name is in allusion to the far-away immediate aliies -

of the fossil, and its relution to a vagabond type. 4 :

" 0y =

Florissant, one specimen, No. 16,353,

Fauuily PAPILIONID. IS, \

A ]
. Subfamily PIERINAE. -

Trihe PIERIDI.
STOLOPSYCHE (47iius, ¢*py), gen. nov.

A medium sized pierid, with small head, rather large Porax, and
ample wings.  Frout of head clothed with a vutherthinmwass of vather
short hairs not reaching bevond the base of the u[nm. jotut of puipl”
Antenna (PL LITL Fig. 2) slender, abont two-fifthsa<longus the fore
wing, all the joints remarkably shorl, and those just hevoud ihie hase
no longer than broad, the very slender and very vradnally enlarged
club ceoupying nearly a thivd of the whole antenna, Palpl (Fig. 3)
very slender and exceptionally long. being two and a half times as
long as the eye, the apical joint nearly double the rniddle i length.,
and considerally exceeding the Lasal joint, the two basul joints
furnished heneath with a thin fringe of long hairs, rather longer
below than above,
Fore legs only a little shortor than the middle pair, the tﬂme‘w;n .
from thr u'-th to two-thirds as long as the femora. and about cqud
to the first joint of the tarsi or ihe remaining joints combired. .
The small head combined with tlie largeand arched thorax and 1 1' “ng-
fore legs, show that this inseet must belong to the Piesinw, and it
slender. Tong. and porrect palpi mark it us veferable to that division of
it, the e ridi, to which the ““Whites” helong —a conclusion well borne
out by thelength of the apical joint of the palpiand the character of
such ornamentation as it has, while the structure of the antenns is
more nearly allied to that of the Rhodericidi, Tt <eems to agree well
in general appearance, size, and in the proportions of the f'ul e legs
with Pieris, using this term in the most restricted sense, and to be in-
deed more closely related {o it than to any other living genus of
. Pieridi; but it differs strikingly from it and from all othels in the-
" excessive Inmgtih of the labial palpi, the extreme Lrevity of the basal

antennal joints, and {he character of the club. In the tatter point it.
~ certainly shows a passage toward Eurymus. Littie direct compar-
ison can be made hetween it and the only other known fossil butterfly

Tran .
S,
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of thls group, Pon/m f7 eyeri  (Heer) from R.xdoboj, since ﬂw only frag-
‘ment of that species consists of a wing, while here the wings are uot
onl mcomplete, but are badly prescrved. . It is, however, highly
I ble, froi the absenw in'this fossil of the Pontia p.nttorn of that
from Radoboj, that the two ure generically distinet, though they wre
doubtleas neally alhed The neumtlop is badly pzn»ewul in bhoth,

STOLOPSYCHE LIBYT}IEOH)ES Sp. nov.

(Pl LIII Figs. 1- 3)

_,The spemes is reprebentod by a single spvumon tlm e wings of which
are hadly proserved and the outer margin broken off, though parts
of the body sufficient for generic determination can be made out
with pmns The insect appears to have heen about as large as Pie-
Ti$ rApeE Linn., but with relatively smaller head, larger thorax, and
much larger pu,lpl and to have possessed wings generally resembling
_those of Pm is in form exwptmg in having o less arched costal mar- .
gin.: In  markings the wings seem to have been w hite, or at any rate
very. pale and on the under surface of nearly uniform coloration,
with no, blotches orspots of darker color anywhere (such asoceur in
the the wing in the median or submedian interspaces in Pieris rapre,
or, dependmg from the costal margin at the apex of the cellin Pontin
or N ophuszu), but to have had ell its markings confined to the
nervures or margins, and, with the e\wptxun -of a moderately broad
costal edging, to the uervures of the hind wings, all of which, like the
- :coata.l border of the fore wings, appear to have heen traced in grayish
,‘_,"Or griseous streaks, \Vhether, as in -srie and some others, there
Was any black edgmry to the outer margin or an apical patch can not
“Dbatold, as the stone is, brol\en S0 that the outer margin is not pre- "
seived, ERRE

“‘The proba,ble lenﬂ'th of the fore wing was 25™™; 1en"th of palpi,
1,5™; of anteunae, 10‘“”‘, of fore tibia and tarsi, 7.2™"; of mlddle tibia
. and tarsi, 6,5

-The bpeaﬁc name is in allusion to the frrea,t length of the palpl.v :
: F101 1s~..aut one specnmen \*o 11,077,
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APPENDIX,

After this paper was written, I learned that a single specimen of
the little known Libythea lubdaca of West Africa was in the col-
lection of Rev. W. J. Holland, of Pittsburgh ; and he has kindly
. taken the greatest pains to answer all my questions regarding its
" strueture, and of his own motion to send me excellent enlarged
. sketches of different organs. From these I find that my conjecture
~that of all living forms it would be found neavest the fossil Proliby-
thea proves entirely correct. The anfennze are remarkably slender,
_ with a distinct club, composed of about 14 to 15 joints, and compris-
ing not more than one-fifth of the whole antenna, which is itself
Jjust two-fifths the length of the fore wing ; the terminal joint of the
palpi is nearly if not quite twice as long as the middle joint; the
last two superior subcostal nervules of the fore wings are widely
separatled at base ; and the base of the upper median interspace of
“the fure wings is considerably narrowed, though not toa great dis-
tance. In all these characters it agrees with Hypatus, and not with
Libytheo; in all (excepting, perhaps, the characteristic of the upper
median interspace, which is unknown in the fossil) it agrees entirely
with Prolibythea. Italso agrees with Prolibytheq, and with Libythea.
rather than Hypatus, in the more nearly entire margin of the lower

", half of the fore wings and the distinetly crenulate outer margin of

. the hind wings. It is allied to Prolibythea, and to neither of the
modern geuera mentioned, in the tail-like prolongation of the lowen.
median nervule of the hind wings.  In the termination of the sub~
median nervure of the same wings, rather within than at the anak
angle, it comes betweeen the European and -Americun (fossil and
recent) forms; while. in only one feature, the entire, unlobed costal
margin of the hind wings, does it agree better with Hypaius than
with Prolibyfhca. - These peculiarities show that it is more neavly
allied to Prolibythea than to any nwodern genus ; it should rot, hows
ever, be referved to that extiuct type—not simply on account of the
differences in the marging of the wing mentioned above, but for
several features in the wing-structure, in which it disagrees with
all modern types (Fig. 22).  In the fore wings, the outer margin is
peculiar in the near approach to parallelisin of the poriions above
and below the sudden change of course aliove the upp v median
nervule common to all Libytheinee; the last two superior snbeostal
nervules are very far apart, the middle of the thirds into which they
divide the subcostal nervure beyond the extremity of the cell being
~ Jonger than either of the other (subequal) thirds, while in all other
Libytheine it is shorter; the form of the outer half of the hind
wings is wholly peculiar, due to the prominence of the upper sub-



PLATE LII

1, PRODRYA‘; PERSEPHON E; showmfr the left half of the body in outlme wnth L s
‘the venation and the position of the markings, the wings being separated 5. -
slightly more than in the ﬂpeﬂmen tu 'ﬂlo“ the vcnatmn to be more. i
readily distinguished. § .7 - . :
TeE 5aME; showing .the left ‘antennal club the P ed beulg clearly du,-' o
* tinguished from the squarous portion. ¢ v o B
"3, THE saME; the club of the riglt ant‘erm.v., tumexl in the fotad qoa.s tu -.huw" AR
=5 only the squanious side, § : : E
4 THE SAME; the palpi, n.a‘rmhed g K
9 TilE SAME; scales frow different pmts of the rx"'ht fore v wm , thuse of
Fig. 5 vccurring between the lowest subcostal qpot and those m the sub-
costo-median interspace; Fig. 6 in the basal lmlf of the upper subme-s
dian :nter~pace just before the spot; Fig. 7some scales close to the ap--
pex of the-wing: and Fig. 8 on the costal margin, half way between §
~ the'outer row.of spots and the tip.. The h"ure% are dr'\wn as ﬂle) ap- o
pear reversed under the niferoscope, 398 T
10, TRE sAME; showing the whole fossil. | e
11 LXTH()PaYCHE STYX; showing -the margme and veins of the ovorl.mpmo
_wingsand the edgésof the spots as thev appear on the wing as pr; eIV ed w
12, APANTHESIS LEUCE. } | L B
.’1‘3 THE $AME; showing the venatmn and the pmxhon of the markmg's.
JL'Prr'rRm CHARON; the vemtmn and margins - of the separated wmgs, i
.,thh the limits of such markmgs as are unquestionable. § -~ '
15 THE $AME; sh(m ing thp appearance nf the £0ia11 mth 1ts overlappmor
: "'wmgs.i : .
186, Litnopsy CHE snr\: the specunen as it .tppedrs. {» : _
17. Tee $AME; showing the margins, markings, and xenatlon of the ;eparated g
‘ wmgs, thh the np of the fore wmg reatored t : E
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